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(54) CATALYTIC CHEMICAL EVAPORATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a practical device 
producing a thin film by using a method of catalytic chemical 
evaporation. 

SOLUTION: A substrate holder 4 which holds a substrate 9 
forming a film on it and a catalytic vessel 5, containing a 
thermocatalyst 3 in a space separated from the space set by 
the substrate 9 are provided in the film-forming chamber 1 , 
exhausted by a exhausting system 1 1 . A gas-supply means 2 
supplies a raw gas for making a contact with the thermocatalyst 
3 kept heated by a heater supply 31 at a predetermined 
temperature, a chemical seed generated by catalytic reaction 
between the raw gas and the thermo catalyst 3 is spouted from 
the gas spouting nozzle 50 to the surface of the substrate 9, 
and a predetermined thin film is deposited. The f ilm d epositio n 
on the exposed region other than the s ubstrate 9~in th"e 
'fflm-torming chamber i is suppressea since the heatin g 
substrate 9 is suppressed by the therm ocataTysTff 
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Ct.CC J: 9 £e£3 ft/c{t^«AW*P.K# ttSLft 5 0 frhVK 

frtuorsfKoostntcfttftsn. ^(Dfsst^ittfa-j- 
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urn? 5citcj:-> -c&fiss titcit*mzm&<D&w 

KB 3 ft /c^M «C» L X 3 ft T (, > -5 £ 4 fc tcflieS 

&»4©f$m«fcoT£ia3ft/cffc£*i#. 8*«lggl*J 
©2R8 4 H?fieS«^ffiS 3 ftfcSSRfl 4 ©£IS (c <£ -?"C# 

* ifc £ m b sua* 6 ?fc # tu o xm&mmt m& 3 n s * 5 
nc^oKtssiJ^WL. mzttwxzmLmz. c© 

fetta?^tc^tcjf^3n/cg»©//^5>c^tBL?Lr-* 
SC 4 £1$B 4 -T iig^ 1 IBttOMfKft^XSttSEB. 

[183)813] Hr f Sfastc*DS^}$3n?c»84i«(*{cg 

rt^*^S£tcJ:o-ti:oK:|EiiSi3ft. -E-©EiIi3ft7t- 
i&Jg* v >^'-coEi!3n/cfa^G)^ru^CBrrS«>/S^*' 

WjaM«b^©SRa{cBeia3nr us 4 4 -mc B9§QPii 

H« . ms&fR®. ? i> > ; <- ©ffctf ©£Rfl A> 6 -^<D^Rfl 

SM(*<!:©tg^lCj;-,Tyifi)43n/db^fi*5. -#©£ 
fS 4 f&Tj ©£l«l 4 ©gJBc «fc r # X nfc # tU L-SPA 1 h W. 
S ffl U r ffiszmwic etf£3 ft* J: 5 (c & r 1 c 4 * 
#»4T*ji4!«<b^M«giK. 

[000 1] 

(IBi»OISr&fiSB»fM *!M<0^«. LSI (*« 

gyjHBiiiJS) *ra»4 7vMx3*©§3fP 

CCM-T2.4>©-C*«5. Mftfttyffi* (CAT-C 

xtcrar 

[0 00 2] 

[S£*©ftW5) LS I «:te«)i-r-2.Sf4¥i»(*7 r /<-Y^ 

■?>lc d x?u<o s5©smc*si»T«. s 

#><=>. «£*a>6ft£#.8 (Cti etn i c a 1 Vapo 
r Deposition, C V D ) ftK J: •SfiSSS* 1 
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J:4x*M- *JE£c.tef«JfflT 47'5X7CVD 
[0 00 3] L-*>Lft#6. 77X7CVDft(Ctt. ^ 

iSx *jU=F- ^ *>©A34«: <fc -5 xm&<D&mc tf>* 

10 jx^mwmftvmaBKmAuxmnimifm 

L,XL,*itc*)T?>M$i#ib2>. 
[0 00 4]^. Sja&aSftTOSHEMT <(BS 

^?afa^)©/jN3 4 N (N-AIGaAs) 4 

s^fjifa;*j©A s* n s > k - y*mt$ ( ^ > K - -7G a 

A s ) £CD-^7-cU££»BCDG a A s (SJ©H##-r>-> 

vDffi-cfPfS-r^i. y'vX^VJ-is&x^xzXjK. 

[0005] Jfc. 77X7CVDS«. SCVDSIC 

mmmstiztcit). ^?a{S (^^©sigflas) © 

(aT^WfiKS* 1 *^. et-j-C. J:0-/l©)S8aiMlS©(S 
T*iS*3n5tS^«:. T'vXvCVDffiTBjfcMlf- 

e^is{*ts .400 -cfigja±tc Kt h twmnmm l r 
30 jswrn-cba-^sfi******. e£*©^7XvcvDj£ 

[0006] C©Jr^fttp. |feDj|^(i; ^5X7«S 
Uftt,»CVDii«i:L.-C. »S4«K(*€rffi"fflb/c«4JlS{b^ 
©(Catalytic CVD. CAT-CVD)S 
SJU>/cU *SS9r5S«rffo-C#/c. CfflCAT-CV 
Dffi«, 0fffi©SJEtC/nii»L/cjBlft4««**fiS)S^ + >^ 

«csea o . s£ffi3 + > f*9 cc ft l tcismtfz z 
40 ut£#'im&icm&omm't:m®2vz>&mx-»>z>. 

[0 00 7 ]Fi)^«. *>?Xy->mt:®MW&tLX 
®mi>X 1 600- 1 7 0 0*Cllg<CjO»L-. 

(S i HJ »y7>*-7 (NHj) W^ilt 
(!U6t--C»tt.<«(*«:«S!l!3l+.S4. ^7>RCC'r>*- 
7Ai|»M(*i©ffi»K«t- > t»ISl/. SK±tcg(b^ 
>j 3 >ffi3*<i4«T €>. c ©fiS©Sig©i§K(a 3 0 0 'C« 
T£<«/cii. ibf5rj(5tar©iSBg*5Dl^«:ft otl>5. 
C©«t-5ftC<t*>6. CAT-CVDSIJ. iSD a o<4©fiX 

K73i£4 0TSiai$«:aB3nrt>s. 
so mwvm&iL.k'ttrhiSM) 
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[000 8] Ofrbttfrh. ±ieCAT-CVD^tf 
[000 9] @5<i. CAT-CVD^=&?f "5SI®l^ia 

mt. to&xf&mtfmitizt&fiSi* + >■><- 1 i. ESK 
* + 1 rtK^©j?>4#x*{ft&T ztfamts* 

»<- 1 rt«CSW ^n/d&ltt&f* 3 t . 3©ff 
WCfc o xmmommWMt Sffiaccgtgg £fi?l#T 

[ooio] #xey§^©2{;t. fiSM?*>^- if«9«c 

!SWfc;tfX#i5g2 0 ZftLX!m#Z 2 0 0 SriKiaT 

•sj^k&o-cc^. *'^»i2g2ow. mmotcwi 

#- 4 rt(c Steffi t-* 4 l AJgarw 6 ntfc 
"3. Ste9«ffr£©ra£*tM<iHH#3n*. 
[0 0 1 1 ] m5K.m?&&ct<H.>X. #X#|E82 0 
«c«l£3n/dSra#X2 0 0«#;^#tol,?l2 1 Ofr 

Wi«®fi>©^4ia3n/db^S2 o i t*ste9 jcii 

{c«t0it«3nrcfb^fSfi2 0 1 «. fl?Jg©Ba!fe{*£4>l.> 

*><e> . \smam<m& 9 ojggwttiswis < ta *) s. 
[ooi2] ±ge^tcfct,>t. »afe.<eK<*34cg»4or 
4i«3*vfc<b*«2o i«. Ste9fci^9;ms]<D*fc 

<5?\ ffeO^lfiltCtffiftJOTCK. c©fc#. c<D^b^ 
«2 KCjc&flMJtatfit. Sffi9<oailJCD^^6-r. fiX 
SI?- f 1 <D|*?I2ffi3?©ft!!©fi3clg* f »<- I (*5© 
J!tfi9#«:6£r«. C©£9&Ste9©gUffiJiW-©t§ 

♦ l rt*??jB0. B$<tUraHg90^ffitc«aT 

[00 13]$fe, CAT-CVDS-CtiSSSitfKOSig 
9<0taSAUb?j<«®<j»tfiC>^fi3T^*SiCD<D. ± 

0. Pi#©nflKtt1$iCfi5T*4>©rt«:ta\ CVtclb. f& 

ngt>. Ste9*><E>30- I 0 0mm 

IUSOGia(C^iSHc3«ISSL. Rkft£«f*3£ 1 7 0 
0 "CflgKHIH* T * i. Ste 9 3 5 0 'CffS* -ejus* 
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J: X&t> *#0<»<r>*s. 3 5 0 'C*f "CSte 9 tfttl 
&3 t&lxtfGa A sSte9±tcKW/cS&ffi£ 

IS^GaAs t^fbLTTLiO. JS^#««!3*a*l«) 

[0014] *®3tmt. co«t o^sssn^JK^Ti/c 
«btc/i3*ifc«>cDT*D. cat-c vomic£*mm 

[00 15] 

a. *m®m*j9 i sm<omn*. mTE&mtcmmmft 
smmttt ©siatc «t -c toss ti/cfb^asste©!! 

S«c{i«S o -C^IS-a®K:3TSo®K*ittS 3 4l4^f b 
«S|5lCBuie{»ifi4«{<*A5ieH3ns 

S^{ftlS^S4*tSxTfe9. Ma&fcli&Sffltt. ^© 

(*9SP2(8]A^ses«A«iea3n/cSRfltc*tb-cPSie3 n 

•COS i i *>«:81IgeSte«:igtfW9fK:^lKdaiL.§f»?r 
8^S8rt©2IH]£iigSegte#i5a 3 Wc£ 
Ste tc {fete 3 4a * «fc 5 tc 1 1 » 5 £ i, >5 ^fiJc % WT 

s. */c % ±fei»a*fl?yiTS/ca!). isjsji 2 lessor 
±teii}3)tJiicD^ic*jt>r, Hiji2fl4j«?fg(*. 

^^saosi5«. c©tst«en^cci$is5tc^is3*i/cffiiS[ 

ssissi^-rs/cto. BS5RJB3ieisw*B^«, mmu 

30 KccJni^.*t}#3n/ci?ftfi44S«:«:«fti3i*i <t 5{cm4^ 

r^RS3n/cfb^a«:SS<D^fficc^o-rSKaffifc 

iVfScDfgM^iilSS-ti-iSji^fb^^a-CAor. 
K? + >/<-C0Elj3 nfcte7?CDS[10tc3fSE<DMW^X 

t.t. mimm^ + >^'-offi5jospd]»>6-^©SR8tc 

S«<*«kro«fl4«:j:-,rS£ia3ii/c{b^aA5 > -yi<oS.m 

tu L/ -cfltrsesfiicKte 3 n h «fc ^ tc <t o r t » 5 1 o 9 w 

[0016] 

orStWTi. Sr. ii3*JBI SO^OD^tc^it.b/c 

50 stwr-siEiisasa-c 1 **. aitc^-rKaw. i^sbt- 
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[0 0 1 7] fiSK* + 1 #E£Uf;l l£ 

+ i oci^gorssm^^f >^'-^n- ko ? 

JUfcff^-Ctt. ^y^v><h, 7>^^7i, 

moJixomfeotiim at) x&i&xzzj: ncu^x 20 

t£9#Eg£ft/c£IIJi<h t 3 #i2g£nfc£Rfl 

5rtccss:^e>nri>^. fit, mrnQtmstzmm. 
[0020] $ tc s ttjjegsswt, mm£*)'j;L*z 

xr^mvnmztix^z. ttc. tfzm&*§si*t& 
wsnti^, 40 

[002 1 1 »BB^a50a«9«CSPfbTW«C 

tcm&cDtjxikzmoiisox'mmtixi,**. #xq* 

S Hi 1/71 5 Of*. iSSO. 5inm^6 1 inmSffiCDRJB 
WL-C^O. I 0-2 0mmf2S<ORJ5W3rg9:^6nTC* 

[0022] gfsufci i*cj:-*-a3ail* + >/<-ifli± 
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o>* 0 Comtek*. f%M#A2 0 0f)mf&!&{$ 
3 ccjgftt-r * t <t <c * 9 n/c( t¥m&& < ^£ 
cco{b^a2o i Dm&Qtcmmtzcticx-jx 

[0 02 3] jRM»<*3a. mmsbtoomzv&tc 
T^m^coiztt&zftLxf&mmmbic&ftz 

5mmSJgcD*SC04>cr>r'*9, fa 1 3 0 c m*lS<Dg 
3 <D bO&Pmg) 3 in mllKcD ^ JUttCCffJjffi $ ttT (,> 

[0024] C<OJr^^C^^36C«, t-*®g*3 
AK. ffi*«BE3 0-7OV«:MK"C3rSgJK©iSfflJa 

aasoxsstBMi^ttfflsn. ^>^x^>tgjc(i5-i 

fc-£mi®3 HCfc^T. &&WSS{*3tt, 16 0 0-2 

oooxiMSccTOii^^n^<t^cc^oTc^„ &ft4 
aw* 3 ©aswapt* . 3 oa**«kHiT s^ei 

^>c &«iMtteto^Wfi^i3:t-^^3 nciien. 

[0 02 5]»S*;uy-4». ±ffitcSK9^8£SL 

1MB. »IR*il/ir-4rt6C«R3n/c»lSflBt-*4 
<b . «E* y- 4 CC 1$^ «*f SGtiftffi* - ^43 

-7424C7^-M7^?n, »K*jby-4flwa 

[002 61 Sj, *IR*JUy-4«ctt. S«9 4Sfi* 

&»taB**RAve«tciCc-cRW6n&. Ste®«^ 
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[0 0 2 7 ] ±S2«^CC^^^5I^^^S<Dffi)^(C 
- 4 Ki&S 3 ft* c £ cc J: -jtlfi 9 l^r£fiS«:Mlft 

[0 02 8] C(Dtt&X'rtxm&^&2ft$mL. #X 
«*SS5 l«r/rOTl«flKS5rttc»fS<DI!Sl«^2 0 
0*flU&T£. ft*SSn/cH**3f/^2 0 0 WHKUfcH«*3 
«c««u ^5j£fc*oT»ffi©ffc£«2 o l &£.m 20 

it-T^i. Mtt#X<De**S*±i£>. fiSIH^ + >/f-lrt 

arr. 

[0 0 2 9 ] *(*W3tcaEKW«:Si?aTr-5i. Pfa.tfJlf4 

y/xiur^y ^>>£7>*~roiF t ^#x£f#jB 

U ^^'>7> 1 . Oc c/$h T>^:^T I 0 0 c c 

1 6 00-1 7 OOXgfiCC«tl#T*<t£«>lC. S«9 
coaK^2 8 0-3 0O'C^CC^f$-r-2)i, ttffcf'J 

[0 0 3 0] ±KfiEB(CMffl3nr^-5««SJSCC«oc* 

r, ffljsorswB*if 5, S2(i, cat-cvdso 
^ir.cc^fat^^^>oi£^^sit^a£i;. siH 

h* ico»»«tta^*jasn*i*^6ti4. r> so 
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*iT//X«:fe|aj«IKr«M»WSC3WtU. NH.'Rtf 
S i H«c»>~*S i H 3 to> + H < 0 > 

NHno-NH.-co + H'c, 

aS iH/c + bNH/co-cS i N.,., 

[0031] ±e«fiEscnibflF«cffi«4^ltt»»oKiE 
<t*5i>r, ^M^3«g4®ss5rt&cKS$n. mt 

ffl07L5 0^«Cft*«©tt»fcBBtt?¥tEL«:(r». SE-? 

/cibt^. **X^#HiU?L5 0*a63CcWtitfS«9 
«c»otti>©-c\ B 5 tcm^MEKH/*. g«9fc^;t 
S»Wilf»*c4>3CcC». J&Wgg5££J&@fiE<!: 

fm®& 5 3 OfUMMrW* r JJU& 5 ti . 

d»«5»4JIS««***t<. fl*«S«5*>6S«9 0c-§ 
*6*a*iaW5!U** 05«:KS^4di>r^»(*3^6 
iS^SSS 9 cc# x. 6 n -2> fS£t8Ste ifr^ r 51^ W> ? (, ^ 
C<Dtc#> x B6*tDJ:5*cSlg9WJIffa±CCliUJ!ft3n-5 

So 

[0 03 3 ] JrOftWWKSffl^UttjWfe, JJBOifi 
*3 6«C»U<ttWr*. R3I1 ta 1 osaostis«r 

jSO/cSSiHCCfeor. ?KM^^5 0cc/MAL. 
MMMU* 3 CDzaffi^: 1 7 0 0 -C*C|B$t5 i i h IC. fi 
«9*«{BSii/c2lffl©E>j*0. 8Pa«:mW 

l^. (IS. ^^5ilt(l SS2 0 0mu). 

5 0 mm. /^5 3. 0-5. 0 mmi£fip&4)ftM)l!ffi3 

nr^o, MH«^>^x^>. ^^>, ^•;^f r >/j: 

4TT*4. SK9t^3««»3i©ffi^(i. 30-70 

3 5 0 'CCCttJ^^ tt/c 
[0034] COH3^6»^*J:5«C. ^ft4fiM(*30 
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3 8 0-390 x:gST±*t2±* 0 . 1 oagLh&a 
UXi>4 0 O'Cfc&xSCifi&l*. 0 
»ffiaiaKA53 5 0-C-ci44c5*^. S«*;Uf-4 

a>e>©fln&sWfct>iSS. s«9©&g«.i oo-ctJTic 

*M.64i«<!:?ifi3*lS. -53J»3. &fcfc&<*3*>6iEi!* 
©M^igSBI 0 0-CferF-C*S£:*fx.6*-i£. Sf^, 
T. CTx.«Sffi^Jl,y-4Cr)ttl«!iaa ) &2 0 0-2 5 0 

•cfssccia^r 6cit. gts 9 ©is&« 2 8 0 - 3 0 
[ 0 0 3 5 ] iSj. m&9<Dmmtfi±<Dtcibtat. 

335 ©&&fit*i* < T5*ffiST*5. &«$$©;*$* 

i-^i. S*59©*:S3«:*tLT 1 . 2fgfcLt©*i*;? 
V&Zt!ttmx-$>Z,. £/<:. SMMf*3tc^<©/gff4*7 

*?K3iijo?Lr> o£tt©=i>#*f >*£o. 1 v-^ h 

<!: L/ . 5 ^©ISltt ©ififi *5c 

c/#£-rS£<h«>CC. BfSUfcl 1 ©SfSUIUS: 5 0 0 
'J? h)\> 6*a8&SI5©F*g8BiE*j3 5 
PaWlt, fi£B§^ + 1 rtcDEfcWO. lPa 
ggi&S. c©0. lPaOEE^Trti. ¥^SS?t 
?SWiPj5 cm<cfc«5. ife^cSn/cft^flW. m 

tO£&9«:{K*S34a£. 

Kltt KiH 1 3«CJ:-,-C-ocr)^RatclEil3*-iTl,^. PS 
HI 3W. SaS? + >^- l©F«9flMffij{CjatKJC7-5>i5 
VI 3 1 *i&SU C©7?>y8l51 3 1 KLAStCHS 
ffil 3 2£«ifciitfC£iC«fc'DWJ/?)t34a£ <> StttttC 

*W*6htlf>6. *LT. gil3 1 £l¥IS£t&l 3 2 
i©ra«:«. o- ';>y©j:9«c>-iU»W i 3 3 #88: 
wens. mo. ifeattaEftHtfeftsiKo. ->-ji/Sp 

I 3 3 B*§f 

[0 03 7 ] -eu-C. Kilt I 3lCJ:oTEi!0iSn/<:-^ 
©aifflrtJcSKdwusr- 4 *si3:w f>nr*5 0 . ffc#©£ 
r«nrtK&^i»f*3aiisw£n-ct,>s„ -eur. 
-T-ia 2 wfik^^raicBFfjt©^*^ £{!M6-r 4 J: 5*1 

liX34ar<,»S. */c. HH£«l 3 ltt*/X**lbl/!M: 
tfbTU*. ^'xqJc^aiOSPW. jj5Ifigj-©3leiSJi5S§© 
IB*£H««c. #*">K#ajL?l5 0££&«]-35tciaws 

[0038] c©»r©*tafls«g©«at . g;-©3£fis 
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COJp-©HEl6»18<waEB-CIJ. >/«- 
R9S1 3KJ:->-CEBr&&COnAtt«fiS(cJ:-»-CS 

<g 9 ©lessra <t mm» 3 ©gessra £«hkitv> 

-lrt©t»iS*<fi8B8fb;?4aS. t8i§WfC=i>^- 

[0039] ±3eSHtgffJfiS«:tet»-c. */xifc#tt]L8B 
W. 'h5*m»©;tf*P*£aiOft5 0££&i^fcS:tt 
10 fc*8fi£-C*o/c*i. S<SgP©(^0{ciaSg^y yis^ft 
©SiSW€SWS^©»fiS-C^><tt>. i&ft!l!ft8<*3© 
tmtt/Ttt. H5a>b7ci'>^7->©f6. 

■Ofig-c&s. #|i»&©ffl8«:«J:fttf. c4a<5©ttf4K:J: 

KioTB. ma>o/c=i^utt©fl6. sb&i*. aa#stK 

*M » i/ a tt^©fi!!©ffi.S©^««:lf ffl-T S C 4 

20 C£fepJfi6T*5. 
[0 040] 

sk«^©bs^?- + >-'f-rt©smsu»tc*t-r i nntts 
-cos 5ungg 

[an *«ww©ft»»«©fl*«ffc*«eiSB©«is 

[B2 I'MJIC VDttOiai^*iX4tilWW5B« 

Br**. 

[B3] S l©«at©5»*4Bli2Ufc3IK©4S*«:ip-r 

[04 ] SH_©3lt&«S©M»fbmBKB©tt0[«K 
WJ-*iEiie{B8iar*5. 

c la 5 1 c a t - c v d m in 5 mmm.<omm mm 

1"SiEBB«ia5ia-C**. 

40 i msk9^^'<- 

I l 

1 3 RSS 

2 ^/XRfe*e 

3 m&mw 

3 1 t-ft8JH 
4 

5 «!i»Sj!g 

5 0 //^?>;taiL?L 

50 9 SK 
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